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PURPOSE:To form a coating film which does not lose its matte effect even when polished and is improved 
in mar resistance, staining resistance, etc., on an automobile outer panel by coating the panel with a 
crosslinkable and curable colored coating material and then with a specified crosslinkable and curable 
clear coating material. 

CONSTITUTIONS crosslinkable and curable clear coating material (A) which can be crosslinked and 
cured by a three-dimensional crosslinking reaction at room temperature or by heating is mixed with 30-120 
pts.wt., desirably 40-1 10 pts.wt., per 100 pts.wt. resin solids of component A, glass powder desirably 
having a composition of Si02, AI203, Na20, K20, MgO and CaO and having a particle diameter of 5- 
50mu, desirably 8-25mu to obtain a crosslinkable and curable clear coating material (B). An automobile 
outer panel is coated with a crosslinkable and curable colored coating material and then with component B. 
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(54) MATTE FINISHING OF AUTOMOBILE OUTER 
PANEL 

(57) Abstract 

PURPOSE: To form a coating film which does not lose its 
matte effect even when polished and is improved in mar 
resistance, staining resistance, etc., on an automobile 
outer panel by coating the pane! with a crosslinkable and 
curable colored coating material and then with a specified 
crosslinkable and curable clear coating material. 

CONSTITUTION: A crosslinkable and curable clear 
coating material (A) which can be crosslinked and cured 
by a three-dimensional crosslinking reaction at room 
temperature or by heating is mixed with 30-120 pts.wt, 
desirably 40-110 pts.wt., per 100 pts.wt. resin solids of 
component A, glass powder desirably having a 
composition of S\0 A! o , NaO, K O, MgO and CaO 
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and having a particle diameter of 5-50 Ul desirably 8-25^ to 
obtain a crosslinkable and curable clear coating material 
(B). An automobile outer pane! is coated with a 
crosslinkable and curable colored coating material and 
then with component B. 
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(57) Abstract 

PURPOSE; To form a coating film which does not lose Its 
matte effect even when polished and is improved In mar 
resistance, staining resistance, etc., on an automobile 
outer panel by coating the panel with a crosslinkable and 
curable colored coating material and then with a specified 
crosslinkable end curable dear coating material. 

CONSTITUTION: A crosslinkable and curable clear 
coating material (A) which can be crosslinked and cured 
by a three-dimensional crosalinklng reaction at room 
temperature or by heating Is mixed with 30-120 pts.wt, 
desirably 40-110 pts.wt, per 100 pts.wt resin solids of. 
component A, glass powder desirably having a ' 
composition of Si0 2 , AI 2 0 3 , Na O, K O, MgO end CaO 



end having a particle diameter of 5-50^. desirably 6-25^ to 
obtain a crosslinkable and curable clear coating material 
(B). An automobile outer panel is coated with a 
crosslinkable and curable colored coating material and 
then with component B. 
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Specifications 



1. Title of Invention 



METHOD FOR MATTE FINISH COATING OF AUTOMOBILE BODIES 



2. Patent Claims 



A method for matte finish coating of automobile bodies by coating a crosslinkable color 
paint and then coating a crosslinkable clear coating material on the painted surface, wherein a 



coating material containing 30-120 wL parts of a glass powder with a particle size of 5-50 ji 
100 wt parts of resin solids is used as said clear coating material. 



3. Detailed Description of the Invention 
<Field of Industrial AppIication> 

The present invention relates to a method for matte finish coating of automobile bodies, 
more specifically, to a method for finish coating a paint film having excellent resistance to 
scratches, contamination, and weather and maintaining a matte effect after polishing. 

<Prior Art Technology and Problems Relating Thereto> 

Automobiles (including motor cycles, buses, trucks, and the like) have been usually 
finished with glossy paint films having excellent gloss. However, in recent years they have been 
sometimes finished with matte paint films to create new designs. 

In order to obtain a matte finish coating, a silica powder has been often added to a finish 
coating material. However, since the silica particles were raised to the surface layer of the paint 
film, they were separated and removed when the film surface was polished As a result, only the 
corresponding zones were glossy, which was undesirable. Another drawback was that the 
resistance to scratches, contamination, and weather was decreased. 

<Means to Resolve the Problems> 

It is an object of the present invention to overcome all of the above-described drawbacks. 
This object can be attained by using a clear coating material containing a glass powder with a 
specific particle size. The present invention is based on this idea. 

Thus, the present invention provides a method for matte finish coating of automobile 
bodies by coating a crosslinkable color paint and then coating a crosslinkable clear coating 
material on the painted surface, wherein a coating material containing 30-120 wt. parts of a glass 
powder with a particle size of 5-50 \i per 100 wt. parts of resin solids is used as the clear coating 
material. 

The term "matte" employed in this specification refers to a coated surface which has a 
60-degree minor surface reflectivity (defined as a gloss value of a coated surface by JIS K5400, 
Section 6.7) of no more than 50%, especially, no more than 30%. In accordance with the prevent 
invention, the coated surface of the clear coating material has such a gloss value and forms a 
matte coating film. 

The clear coating material used in accordance with the present invention is a coating 
material for forming a matte transparent film, this coating material containing a resin 
composition which is three-dimensionally crosslinkable at room temperature or by heating and 
the abovc-dcscribcd glass powder as the necessary components. 

As a rule, tho rosin composition contains a base resin and a crosslinking agent as the main 
components. Examples of suitable base resins include acrylic resins, polyester resins, and alkyd 
resins having crosslinking functional groups. Examples of suitable crosslinking agents include 
methylol- and/or alkyl ether-modified melamine resins or urea resins; polyisocyanate compounds 



008 



(including block compounds) may also be used. Furthermore, self-curable resins which use no 
crosslinking agents may also be used as the resin composition. 

Furthermore, in a coating material composition prepared by using as a base resin a vinyl 
copolymer containing a specific polysiloxane-type macromonomer comprising n o l?ss than two 
free functional groups, such as hydrbxyl groups and alkoxy groups, and an oxirane group- 
containing vinyl monomer as monomer components, or a mixture of a polymer containing the 
specific polysiloxane-type macromonomer as the necessary monomer component and a polymer 
containing the oxirane group-containing vinyl monomers as the necessary monomer component 
and adding at least one compound selected from a group including Lewis acids, protonic acids ' 
metal alkoxides, organometallic compounds, and compounds having a Si-O-Al bonds as a curing 
catalyst, the silanol groups present in the polysiloxane-type macromonomer, which is a monomer 
component, or silanol groups formed by the hydrolysis of the alkoxy groups in the above- 
mentioned monomers, and oxirane group present in the vinyl monomer, which is another 
monomer component, serve as crosslinking functional groups. With such a coating composition 
die curing reaction proceeds both on the film surface and inside it even at a low temperature of * 
no higher than 100°C, the difference in degree of curing between the surface and inner regions of 
the cured product is small, and shrinkage is prevented. Accordingly such a coating composition 
is preferred from the standpoint of the present invention. 

The glass powder is introduced in the clear coating material to obtain a matte film. The 
particle size of the glass powder should be within a range from 5 to 50 u, preferably, from 8 to 
25 u. If the particle size is less than 5 u, the matting efficiency is low, and when the particle size 
is above 50 (im, smoothness of the coated surface and its resistance to contamination degrade 
which is undesirable. It is most preferred that the particles have a spherical shape, but they may 
also have other shapes. Hollow particles may also be used. If a glass powder consisting of hollow 
particles is used in a large amount, the transparency of the clear film can be easily degraded. 
Therefore, it is not recommended that such a coating material be applied to the surface of a film 
with a deep color. However, it can be. readily coated on the surfaces with a light color. The glass 
powder can be manufactured by a well-known process. As for the composition, the appropriate 
glass powder consists of Si0 2 , A1 2 0 3 , Na 2 0, K 2 0, MgO, and CaO. An especially significant 
matting effect is obtained with a glass powder having a particle size of 8-25 \i. Furthermore, the 
content of the glass powder is 30-120 wt. parts (preferably, 40-1 10 wt. parts) per 100 wt. parts of 
resin solids contained in the clear coating material. This content, however, is determined by the 
degree of matting. In order to obtain a 60-degree mirror finish surface reflectivity of 10-30%, the 
glass powder content should be 50-100 wt.% Furthermore, the glass powder used in accordance 
with the present invention can be treated or can be employed without treatment The treatment of 
glass powder can be conducted with aminosilanes, glycidyl silanes, acrylic silanes, or the like. 

The clear coating material employed in accordance with the present invention contains 
the above-described resin composition and glass powder as the main components. It is preferred 
that they be dissolved or dispersed in an organic solvent and/or water to obtain a liquid coating 
material. The liquid coating material may be in the form of an organic solution, a high-solid 
composition, a nonaqueous dispersion, an aqueous solution, or an aqueous dispersion. The liquid 
coming material may be prepared by a well-known method. The powdered coating material may 
also be used. 

If necessary, the clear coating material may additionally contain a colorine Diement a 
metallic pigment, and the like. 6 v 6 



The coloring coating material is coated on the substrate prior to the above-described clear 
coating material. It contains a resin composition which can be three-dimensionally cured at room 
temperature or by heating and a coloring pigment as the main components. 

The resin composition may be one or no less than two compositions described above with 
reference to the clear coating material. One or no less than two pigments selected from the usual 
coloring pigments such as titanium white, carbon black, and phthalocyanine blue and metallic 
pigments can be used as the coloring pigment 

The coloring coating material used in accordance with the present invention is preferably 
obtained by dissolving or dispersing the resin composition and coloring pigment in an organic 
solvent and/or water. It may be in the form of an organic solution, a high-solid composition, a 
nonaqueous dispersion, an aqueous solution, or an aqueous dispersion, and may be prepared by a 
well-known method The powdered coating material may also be used. 

A method for matte finish coating in accordance with the present invention comprises 
surface treating, if necessary, a substrate (metallic and/or plastic automobile body), priming, 
applying a midcoating layer, and then coating the coloring coating material. No specific 
restrifction is placed on the thickness of the coated film, but it is preferred that the cured film has 
a thickness of 10-30 \l The colored coating film is crosslinked at a temperature within a range 
from normal temperature to 1 60°C and coated with the clear coating material. Alternatively the 
colored coating film is coated with the clear coating material in a non-cured state. The 
appropriate thickness of the clear film is within a range from 20 to 100 [i, as a cured film. The 
clear coating material is preferably cured at a temperature within a range from room temperature 
to 160°C upon coating. One or, if necessary, no less than two layers of the clear coating material 
may be coated. 

^ The gloss value of the matte film formed by the method in accordance with the present 
invention can be easily adjusted for no more than 50%, as represented by a 60-degree mirror 
finish surface reflectivity. Moreover, the gloss value of the matte coating shows practically no 
changes in polishing with a wax or a polishing agent. In addition, the resistance of the matte film 
formed in accordance with the present invention to scratches, weather, and contamination is 
superior to those obtained with the conventional matting agents. Therefore such a film is 
excellent for automobile outer bodies. 

The present invention will be described below in greater detail with reference to 
embodiments thereof. The terms "parts" and stand for wt. parts and wl%. 

Embodiment 1 

A dull-finished steel sheet treated with zinc phosphate was coated with an epoxy cationic 
electrophoretic layer to obtain a dry film thickness of 20 The film was baked for 20 min at a 
temperature of 1 70°C. The coated surface was then polished with a #400 sandpaper and then 
degreased by rubbing with a gauze infiltrated with petroleum benzene. Then, an amino- 
containing alkyd paint for midcoating of automobiles was coated so as to obtain a dry film 
thickness of 30 ^ followed by baking for 30 min at a temperature of 140°C. The coated surface 
was polished with a #400 sandpaper with water, dried, and rubbed with petroleum benzene. 

The midcoating surface was then coated with Magicron Silver Enamel (trade name, 
manufactured by Kansai Paint Co., alkyd resin - metallic paint of amino resin type) for a dry 
film thickness of 15 |i. The coating surface was coated, without curing, with the below-described 



clear coating material for matting to obtain a cured film thickness of 35 \i. The coating was 

allowed to stay for 10 min at room temperature and then baked for 30 min at a temperature of 
140°C to cure both films. 

<Clear coating material for matting> 

A total of 1852 parts of Magicron HK-2 clear coating material (trade name, manufactured 
by Kansai Paint Co., acrylic resin - amino resin type), 2500 parts of glass powder (spherical 
particles, particle size 10 \i) t and 648 pans of xylene were dispersed for about 40 min in a sand 
mill to a size of no more than 10 p. as detenninedby a fineness gage, and a milled clear coating 
material was obtained. The content of the glass particles was 100 wt pans per 100 wt. parts of 
resin solids. 

Then, a total of 1000 parts of the milled clear coating material was stirred and mixed with 
56 parts of Magicron HK-2 clear coating material, and the resulting mixture was diluted to a 
viscosity of 25 s (Ford cup, #4/20°C) with a mixed solvent containing a petroleum-derived 
solvent, xylol, butyl acetate, and n-butanol at a ratio of 30 : 20 : 30 : 20. 

Embodiment 2 

All the operations were conducted in the same manner as in Embodiment 1 , except that 
the glass powder in the clear coating material used in Embodiment 1 had a particle size of 20 p, 
(spherical particles). 

Embodiment 3 

The steel sheet with the midcoating prepared in Embodiment 1 was coated with 
Neoamylac Ivory (trade name, manufactured by Kansai Paint Co., Ltd., ivory paint based on a 
polyester resin and an amino resin) for a dry film thickness of 35 jl The coating was cured by 
baking for 30 min at a temperature of 140°C. Then, the coated surface was coated under the same 
conditions as in Embodiment 1 with a clear coating material of the same composition as that 
used in Embodiment 1, except that the glass powder consisted of hollow particles and the amount 
of the glass powder was decreased by half. The coating obtained was cured by baking for 30 min 
at a temperature of 1 40°C. 

Comparative Example 

A total of 1000 parts of Magicron HK-2 clear coating material and 54 parts of a silica 
powder (manufactured by Cabot Corp., trade name Silnex) were dispersed for 10 min in a 
dispersing apparatus. The mixture was diluted in the same manner as in Embodiment 1. 

The operations were conducted in the same manner as in Embodiment 1, except that this 
clear coating material was used. 



Results of Performance Test 



Hie results of performance test of the matte films obtained in the above-described 
embodiments and comparative example are presented below. 





Embodiments 


Comparative example 


i 


2 






Glass 
powder 


Hollow or not 


Not 


Not 


Hollow 


Silica powder 


Particle size (\m) 


10 


20 


10 


1.5 


Content 


100 


100 


50 


1.5 


60-degree gloss value (%) 


25 


10 


30 


10 


Finish appearance 


Good 


Good 


Good 


Nonuniform matte 


Resistance to contamination 


0 


O 


O 


X 


Resistance to scratches 


0 


O 


0 


X 


. Weather resistance 


0 


O 


0 


X 



Content : content per 100 wt parts of resin solids in a clear coating material. 
Finish appearance : visual evaluation. 

Resistance to contamination: a total of 1 g of contamination dust No. 1 5 complying with 
JIS was placed on a painted sheet (5x5 cm) and uniformly spread by 200 sweeping motions of a 
brush. The dust was allowed to stay on the sheet for 24 h at a temperature of 20°C. Then, the dust 
was cleaned in a water flow with a clean brush, and the degree of contamination was examined. 

© : absolutely no contamination is observed. 

O : slight contamination is observed. 

A : some contamination is observed. 

X : significant contamination is observed. 

Resistance to scratches : a dyed substance friction strength test (the tester was 
manufactured by Daido (illegible) Kagaku Seiki Seisakusho K, K.). An abrasive powder 
((illegible) cleanser) was kneaded with water and placed on the coated surface. Then a tester 
terminal was placed on top of it, a load of 0,5 kg was applied, and 25 reciprocal friction cycles 
were conducted. After washing with water, the degree of scratches was evaluated by five levels: 
0,O,@,A,andX. 

Weather resistance : A QUV accelerated exposure test was conducted by using an 
accelerated weather resistance tester manufactured by a Q-Panel Co. The coating film was 
evaluated after a 3000-h cyclic test (125 cycles), each cycle consisting of (test conditions): 

UV irradiation for 16 h at 60°C. 

Water setting for 8 h at 50°C. 

0 . . . gloss is maintained which is practically identical to the initial gloss. 
O ... gloss is slightly decreased, but no defects, such as cracking or whitening, are observed. 
X . . . significant decrease in gloss, hairline cracks and whitening (choking) effect are observed, 
standard requirements are not met. 



Assignee; (140) Kansai Paint Co., Ltd. 



TRANSLATOR'S NOTE: Due to poor copy legibility, the numbers in this patent (54-1335) are 

not verified. 
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